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A B S T R A C T
Oculocutaneous albinism (OCA) is a detrimental genetic trait that affects the production of melanin, resulting in hypopigmentation of the skin, eyes and hair, with a worldwide distribution but higher prevalence in the African continent. In this article we aim to analyze the OCA distribution in cities of state of Bahia, northeastern Brazil, with high rate of African descent. This study had a descriptive and exploratory approach and used a convenience sample consisted of 481 subjects of both sexes, aged 1-65 years registered in Albinism Association of the State of Bahia (APALBA). It was found high rates of albinism in 34 of these cities, in individuals of different age groups, suggesting a founder effect and also the role of random processes as internal migration, family size, fertility, as well as economic, natural and cultural factors. The occurrence of quilombola communities in some of these cities was also associated with high rates of black population and the increased frequency of albinism. Although the lack of melanin provides greater susceptibility to skin cancer for people with albinism, natural selection does not act against the albinism gene to a severe level. Advances in public health, allied to greater attention to albinism, are factors which may contribute to reduce the deleterious consequences of the disorder. 
INTRODUCTION
The Brazilian population is the outcome of many different ethnicities, initially resulting from the merge of the original indigenous population with Portuguese immigrants and enslaved Africans during the colonization period. In the last centuries there was a new migratory flow of different foreign peoples that were settled in different regions of the country, which made up peculiar ethno geographical features of Brazil (SALZANO & FREIRE-MAIA, 1970) . There was a predominance of African miscegenation in the North-eastern states of Bahia, important centre of trading and distribution of black slaves, with cultural and genetic implications in the composition of the current population. Studies on the genetic characteristics in this region show frequent diseases in the African population, such as oculocutaneous albinism on the island of Lençois in the state of Maranhão, attributed to genetic drift (FREIRE-MAIA et al., 1978) . Monteiro and others (2017) assert that geographic location is a preponderant factor in the occurrence of genetic characteristics in populations and the analysis of different regions shows a strong correlation between genetic and environmental factors and also socioeconomic factors including the social exclusion, which takes place nowadays (BRASIL, 2001) .
Albinism is a heterogeneous group of genetic disorders that lead to a reduction or congenital absence of melanin. Gronskov e outros. (2007) estimate that 1 in 70 people are carriers of a gene related with albinism. Among their different forms, the Oculocutaneous Albinism (OCA), of autosomal recessive inheritance, is the most important category, reaching about 1:20,000 people worldwide. This condition is sub-classified into two main forms: OCA1 (MIM 203100), mapped in 11q14.3, which produces the enzyme tyrosinase, crucial for the synthesis of melanin, and OCA2 (MIM 203200) mapped to 15q11.2-q12, in which tyrosinase is present and functional but is impaired by mutations in OCA2, leading to disturbance in the synthesis of melanin. The TYRP1 protein, associated with OCA2 gene, is higher in black people and Indians melanocytes compared to Mexican, Chinese and Europeans, suggesting that this protein may play a significant role in ethnic differences arising from melanogenesis and consequent skin pigmentation (NEWTON et al., 2001) . This finding supports studies on the worldwide distribution of diseases, which states that OCA1 albinism displays the same frequency in all populations, while OCA2 is about twice more common among black people, with an estimated incidence of 1:10.000 in Africans and African-Americans, and about 1:36,000 in Caucasians (ALALUF et al., 2003) .
This study analyses the distribution of albinism in Bahia state's, where black and mulatto population is predominant in relation to other states of Brazil.
MATERIAL AND METHODS

BAHIA STATE DEMOGRAPHIC CHARACTERISTICS
According to the IBGE (2008), Bahia is the fourth most populous state in Brazil, with an estimated population of 15,126,371 inhabitants with high rate of black and mulatto population, living in 417 cities grouped into 7 mesoregions: Metropolitan of Salvador; South-Central Bahia; North-Central Bahia; South Bahia; Northeast Bahia; São Francisco Valley; Far West Bahia.
DATA COLLECT
This is a descriptive and analytical study. Frequency of albinism in the state of Bahia was estimated by consulting the database of APALBA (People with Albinism Association in the state of Bahia) in the years 2013-2015.
The methodological study procedures are in accordance with the ethical principles defined by the Declaration of Helsinki and it was approved by the Ethics Committee of Nursing Faculty of Federal University of Bahia under number 082461/2014.
STATISTICAL ANALYSIS
The descriptive statistical analysis and graphics analysis were made through R version 3.4.4 (R Core Team, 2018) using R packages as Tidyr version 0.8.1, Ggplot2 version 3.0.0 and Dplyr version 0.7.7.
RESULTS AND DISCUSSION
This study has recorded 481 cases of albinism in 90 cities in the state of Bahia, categorized in mesoregions. Table 1 shows the population rates of albinism (albino rate) in 34 cities of different mesoregions, in which the frequency of albinism was higher than 1:10.000 inhabitants, which is the expected value for African descendants. Albino rate concerns the number of people with albinism per 10.000 habitants and was calculated for each city. Figure 1 shows the topographic distribution of these cities. Figure 2 shows the Sapinhos Island, small isolated inserted in mangrove areas in Marau city, inhabited for fishermen and their families including five siblings with albinism.
In order to generate non-parametric box-and-whisker plot (figure 3), a graphical tool that represents the variation of observed data, all cities were arranged based in percentage of black and mulatto populations in order to each sub-group presents 11 (±1) cities, resulting in 3 groups with 88-78%, 78-72% and 71-54%.
Albinism is a group of genetic disorders that leads to hypopigmentation. It is considered a rare genetic disease and it is included in the National Register for the study of genetically isolated populations, identified by National Isolated Census (CENISO) (CASTILLA &SCHULLER-FACCINI, 2014).
In the population taken for study, cases of albinism were recorded in different mesoregions state, with rates 4~6/10.000 in seven of these cities (Inhambupe, Miguel Calmon, Macajuba, Morro do Chapéu, Acajutiba, Gavião, Capim Grosso). Individuals with albinism in the municipality of Marau, were resident in Sapinhos Island, with 101 inhabitants and only accessible by waterways (OLIVEIRA, 2005) . Here the founder effect can be contributing to the high rate of this recessive trait, despite the low adaptive value, with increased risk of skin cancer, in a sunny environment where fishing is the main source of livelihood. Beiguelman (1994) observed that the distribution of certain frequencies gene alleles in human populations has high probability of being a result of genetic drift. The rate of albino people reflects the amount of people with albinism inside a 10.000 group people per city. Through box-and-whisker plot (figure 3) it's possible to notice a higher individual rate of each city per group when comparing the 3 groups, which reflects in the average value.
Although group 3 counts on the city with the highest rate of albinism, Gavião, with 3 albino cases within a population of 4561 peoples (6,57 albino rate), the city reports only 69% of citizens as black and mulattos, which lines up the city within group 3, specific to the 11 cities with the lowest black and mulattos rate that presents average value for albino rate as 1.86. The increased prevalence for Gavião seems to be explained in another way. In general, the mean values of albino rate floats related to percentage of black population. This confirms that among the cities with higher black and mulatto rate, albinism is indeed more prevalent.
The existence of remnants of quilombo in some of these communities is an important factor associated with higher frequency of African descent and possible increase in albinism rate in the investigated populations, in view of the relative isolation in which they remained until the second half of last century.
In urban areas, more densely populated, with high rates of individuals with albinism, it should be considered, beyond the influence of the historical patterns of colonization, African Diaspora and internal migration, and the occurrence of other factors, such as family size and fertility. The analysis of the spatial dispersion of the population draws attention not only to the importance of migration leading to decentralization of cities, but also to morphoclimatic conditions, economical, natural and cultural factors.
Studies associating sun exposure and the occurrence of cancer in albino skin lesions treated in a public centre of cancer treatment in the state of Bahia shows that the average age of albinos with cancer was 42.8 years, significantly increased when compared to the average of 65, one year for individuals without albinism (MOREIRA et al., 2013) .
However, it should be taken into consideration that between the albinos with skin cancer 56% had basal cell carcinoma, the most common type of skin cancer in Brazil and greater chance of cure, which helps to minimize its deleterious effect. Moreover, it is observed that despite the increased susceptibility to skin cancer presented by albino, this condition, when detected early, has high rates of cure (KLIGERMAN et al., 2002) . . Box-and-whisker plot correlating albino rate with all 34 cities arranged in 3 groups due percentage of black and mulattos populations: "Cities 1" account cities with 88-78%, "Cities 2" account cities with 78-72% and "Cities 3" account cities 71-54%.
There was also no record of early mortality that could be attributed to hypopigmentation or decrease of the rate of marriages associated to natural selection or adaptive disadvantage. Notwithstanding the improvement of health conditions and medical advances, the albinism is stigmatizing condition and the patients face health difficulties arising from low vision and are more prone to skin cancer.
